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Abstract  
 
Seeking better understanding of the group impact on the members’ reasoning styles, we have been using 
Rhetorical Structure Theory to analyze rationale statements collected from group activities. Our early 
analysis showed that in the studied activity context the participants all focused on subject matter relations 
with three most common techniques: providing contextual information of the main point (circumstance 
relation), offering additional details of the main point (elaboration relation), and evaluation of the main 
point (evaluation relation). The results also suggest that group is an influencing factor on members’ 
reasoning styles in terms of the rhetoric of the rationales, and the use of circumstance and elaboration 
techniques.  
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Introduction  
 
 Teams exist for various purposes. We are grouped together not only because we have shared 
goals but also we are expected to have better outcome than if we conduct the activity individually: when 
we work together we complete tasks more effectively and/or efficiently; when we learn together we have 
better learning outcome; and when we play together we have more fun. However, not only are these 
things different. As we interact with the other team members, we influence and are influenced by each 
other. How are individuals affected by team dynamics? 
 Our approach to understand this question is to study whether and how members’ reasoning 
styles are affected by the team. As a first step, we have been using Rhetorical Structure Theory (RST) to 
analyze the shared rationale statements collected from four collaborative learning activities by three 
student teams. The teams conducted these activities in their own virtual group workspaces. All the 
activities required students to articulate and share their rationales with their group in the virtual 
workspace. We compared the RST relations of the three groups’ rationales to examine the similarities 
and differences of these rationales at the semantic level. 
 
Related Work 
 
 The impact of team dynamics on individuals have been studied in research communities of 
various disciplines. One focus is on the development of shared understanding among members. The term 
“shared understanding” is used here a very loose fashion as it can be referred to different terms in 
different disciplines. In Psychology this can mean team mental model that are shared and organized 
understanding and mental representation of knowledge about key elements of the team's relevant 
environment (Klimoski & Mohammed, 1994).These elements include the team’s tasks, equipment, 
working relationships, and situations (Cannon-Bowers, Salas & Converse, 1993; Duncan, Rouse, 
Johnston, Cannon-Bowers, Salas, & Burns, 1996; Rouse, Cannon-Bowers, & Salas., 1992). In Human 
Factors research community researchers also examine the development of shared mental model by 
measuring the convergence of members’ mental models (Kennedy & McCombe, 2010). Specifically, 
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Kennedy and McCombe proposed a framework for measuring the convergence of the mental models 
through the analysis of the team’s communication content (Kennedy & McCombe, 2010). 
 The “shared understanding” in teamwork can be referred to another important concept in Human 
Factors literature – shared situational awareness. Situational awareness is about one’s perception of 
environmental elements with respect to what is happening and what will happen in the near future, and 
how that will affect one’s status. Shared situational awareness refers to “the degree to which team 
members possess the same SA on shared SA requirements" (Endsley & Jones, 1997, p. 47; 2001, p. 48). 
It is argued in the literature that members develop shared situational awareness over time, which is 
critical for the smoothness of teamwork (Endsley & Jones, 1997, 2001).  
 In Education literature “shared understanding” in team learning activities indicates shared 
cognitive representations (Roschelle, 1992).A key relevant term is knowledge convergence - the 
collaborative learners’ mutual influence on their knowledge. One important assumption underlying 
collaborative learning models is that people exchange knowledge and converge their knowledge 
representation through interactions (Barron, 2003; Ickes & Gonzalez, 1996). Jeong and Chi 
operationalized the notion of knowledge convergence and reported their study of quantitative assessment 
of the amount of knowledge convergence occurred during collaborative learning (Jeong & Chi, 2007). 
Prior studies in Education literature maintain that learners who converge in knowledge benefit more from 
the learning activities than those who do not (e.g., Fischer & Mandl, 2005). 
 In this research program, the interested aspect of “shared understanding” refers to the 
convergence of the team members’ reasoning styles. The research question is then: as members work in 
a group do their reasoning styles converge in their explicitly articulated rationales?  
 
Research Design 
 
 As a first step towards answering this research question, we analyzed the shared rationales 
collected from four activities of three student teams that are conducted in virtual group workspaces. In the 
following subsections we describe the corpus, our coding schema -Rhetorical Structure Theory, and our 
analysis procedure.  
 
The Corpus 
 
 The three student teams belonged to a junior undergraduate project management class at a 
major US university. In this class, student teams researched best practices for managing distributed 
teamwork in each of its five project phases: project initiation, project planning, project execution, project 
planning, and project closure. The instructor designed five major activities corresponding to these phases. 
In each major activity, student teams first spent two days on a challenges assessment activity that had to 
be conducted in a virtual group workspace, and then one week on the rest tasks that could be completed 
through the teams’ preferred communication and collaboration approaches (e.g., face-to-face teamwork, 
email communication, etc). After all of the project phase activities were completed, the teams produced a 
final report and presented their work in front of the class.  
 The rationale statements were collected from the groups’ challenges assessment activities. In a 
challenges assessment activity, every team member was required to propose challenges that a 
distributed team might face and to provide rationales that justified the challenges. An example rationale 
statement is “You may have team members in other countries that have different customs and holidays. 
For instance, in Taiwan, when they celebrate the Chinese new year, they don't work. You won't be able to 
schedule work for this time”. This rationale was written to justify this challenge – “Creating a culture based 
work schedule”. After everyone finished proposing the challenges, the team was required to evaluate the 
challenges and select three most and three least important challenges that a distributed team needs to 
address. Each member was required to provide his/her selection and the rationale that justifies it. Then a 
team was required to provide the selection as a team and provide the team’s rationales. All these tasks 
took place in the groups’ virtual workspace. In the virtual environment, there was specific space for the 
members to provide their rationales. There was also a group chat to support synchronous and 
asynchronous communication among the members.  
 As aforementioned, each major activity had a challenges assessment activity. Therefore, there 
were five challenges assessment activities in total and they were identical except that they were for 
different project phases. The first activity was not included in the analysis because in that activity the 
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students were just introduced to the virtual environment and shown what considered to be good or bad 
rationales in the activity. In the current analysis, the corpus only included the members’ rationales that 
justified their proposed challenges. Of these collected rationales, 136 rationale statements were from 
team 1, 138 from team 2, and 122 from team 3. 
 Rhetorical Structure Theory (RST) is a theory of text organization created in the 1980s (Mann & 
Thompson, 1988). The theory aims at describing a text by annotating the text with a structured and well 
defined way. It views text as a collection of units and there are a variety of relations among these units. In 
other words, the text is a coherent piece that has parts playing different roles with respect to the meaning 
of the text and having relations to each other. RST noted these parts as nuclear and satellites.  Nuclear 
refers to the essence of the text, and satellites are supplemental or additional information related to the 
nuclear. The theory identified three categories of relations between the parts: subject matter relations, 
presentational relations, and multinuclear relations. The writer’s intention of using subject matter relations 
is to convey the relation; while his/her intention of using presentational relations is to convince the reader 
to lean towards the nucleus. Multinuclear relations refer to the situation when a text has relations that do 
not carry a definite selection of one nucleus. Originally, the theory specified 24 relations (Mann & 
Thompson, 1988). The list has increased to 32 later (Mann & Taboda, 2012). Our coding schema used 32 
relations. 
 
Coding Schema - Rhetorical Structure Theory 
 
 In RST analysis, one needs to identify the parts in a text, specify the hierarchical structure (at 
semantic level) of the parts, and then code the relations between the adjacent segments. Figure 1 shows 
an example of how a rationale statement was analyzed with RST schema. In this example, there are four 
segments (e.g., “My first …very much important”), three relations, and three hierarchical levels. 
 [J.1] My first 
 challenge is fairly 
 general for the 
 project, but still very 
 much important.
 2-4
 Interpretation
 Meeting remotely in 
 groups can be very 
 difficult
 Joint
 3-4
 and having each 
 member meet at the 
 same time is 
 important in
 having group 
 synergy. (37)
 Purpose
 
Figure 1 An example of RST analysis 
 The same text statement may be split to different segments and certainly may be interpreted with 
different hierarchical structure depending on how the analyst understands the semantic structure of the 
whole statement. Addressing this subjectivity introduced by the analyst, we had five researchers read the 
rationale statements with one of them read and analyzed it four times. We first had a research assistant A 
coded the rationale statements twice. Then she explained RST to two other coders and the three of them 
coded training data separately and held meetings to discuss the results. The three coders then coded the 
rationale statements independently. The investigator and the fourth research assistant next compared the 
analysis results and identified all the segments for the rationale statements that were analyzed differently 
(this could be due to the different hierarchical structure, different segment, or different relations between 
segments). These segments were reviewed and revised by the research assistant A and another coder 
afterwards. The research assistant A then coded the rationale statements of the agreed segments. 
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Results and Discussion 
 
Similarity among the Participants’ Reasoning Styles 
  
 Our analysis shows that the participants showed a certain level of similarity in reasoning styles. 
This is based on the results from three aspects. First, as shown in Table 1, all three groups mainly used 
subject matters relations in all the activities.  
 
Table 1 
Percentage of Different Types of RST Relations 
 
Team Presentational RST 
Relations 
Subject Matter RST 
Relations 
Multi-nuclear RST 
Relations 
1 4.6% 87.7% 7.7% 
2 3.7% 88.9% 7.4% 
3 3% 85.6% 11.4% 
 
Second, the three RST relations that occurred most frequently in a team are also common among 
the teams. They are all subject matter relations: circumstance, elaboration, and evaluation. This finding 
indicates that the participants mainly used three types of additional information to help convey the main 
point in the rationales: the specific contextual information that situates the main point (circumstance 
relation), the additional details of the main point (elaboration relation), and the evaluation of the main 
point that demonstrates its core value (evaluation relation). Table 2 shows the percentage of these 
relations in coded relations in each team. 
 
Table 2 
Three Most Occurred RST Relations and Their Percentages 
 
Team RST Relations and their percentages in the coded RST Relations 
1 Circumstance (20%) Evaluation (17%) Elaboration (14.4%) 
2 Elaboration (21.8%) Evaluation (18%) Circumstance (14%) 
3 Evaluation (16.4%) Elaboration (13.7%) Circumstance (13.5%) 
 
 Third, RST relations that no one used in a team were strongly overlapped among the teams. 
Table 3 shows the number of RST relations that were not used by the participants and the commonality 
among the teams. 
 
Table 3 
RST relations that did NOT occur in the Rationales 
 
Team No. of RST relations not 
appeared in the analysis 
RST relations that were not used in all 
three team 
1 10 Evidence, Justify, Motivation, 
Restatement, Unconditional, Disjunction, 
Multinuclear Restatement  (7 in total) 
2 8 
3 11 
 
 Interestingly, five of the seven relations that nobody used are those with the writer’s intention of 
persuading or convincing readers (i.e., Justify, Motivation, Evidence, Restatement, and Multinuclear 
Restatement). As the activity required the students to write down the rationales in shared rationale 
spaces instead of group chat or other places explicitly for communication purposes, the students’ process 
of articulating the rationales could mainly be an individual reflective thinking process, instead of one in a 
dialogue that often has persuasion or argumentation purpose to the interlocutor. Another possible reason 
that the persuasiveness of the rationale statements was observed is the fact that we separated the 
challenges from their rationale statements and only analyzed the rationales. 
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The Team Impact on Reasoning Styles 
 
Table 4 shows the percentages of presentational, subject matter, and multinuclear RST relations 
in each activity’s rationale statements of the three teams. The data show that all the teams have gradually 
used presentational relations more over time. This increase of the presentational relations’ percentage in 
all teams indicates that as the participants became more and more used to sharing the rationales in the 
virtual workspace, their processes of articulating the rationales may change gradually from just reflecting 
on their own to communicating with the others. 
 
Table 4 
The Percentages of Three Types of RST Relations 
 
Team Activity Presentational RST 
Relations 
Subject Matter RST 
Relations 
Multi-nuclear RST 
Relations 
1 2 3.5% 87.2% 9.3% 
3 5.7% 89.7% 4.6% 
4 3.9% 90.7% 5.4% 
5 5.2% 84.1% 10.7% 
2 2 1.6% 91.6% 6.8% 
3 2.4% 92.2% 5.4% 
4 3.9% 87.6% 8.5% 
5 5.7% 85.8% 8.5% 
3 2 2.2% 84.9% 12.8% 
3 2.3% 86.5% 11.2% 
4 3.4% 86.6% 11.0% 
5 4.5% 85.6% 9.8% 
 
Within a team, we did not observe any trend in the use of subject matters and multi-nuclear 
relations from one activity to another. We thus assumed that the activity did not play a significant role in 
the use of these two kinds of relations. And we conducted one-way ANOVA analysis to examine the team 
effect on the use of these relations. The ANOVA result showed that there was statistically significant 
difference among the teams with respect to the use of multinuclear relations (p = .04), suggesting that the 
team members have influenced each other on the use of relations that do not have a central focus, i.e., 
multinuclear relations.  
The ANOVA result also showed that there was no statistically significant difference among the 
teams with respect to the use of subject matter relations. This result suggests that the teams have put 
similar weight on the relations that are intended for getting the main point across from the writer to the 
readers (i.e., the use of subject matters relations), which is reasonable given that the groups engaged in 
the same activities and the participants had similar level of experiences and domain knowledge. 
However, this analysis considered all subject matters relations together as one item. Would there be 
differences among the teams regarding the use of specific subject matters relations? To explore the 
answer of this question, we conducted ANOVA analysis on the three most occurred subject matter 
relations: circumstances, elaboration, and evaluation. We assumed that the groups did not develop a 
trend in terms of using these relations over time as we did not observe such patterns (see table 5). The 
ANOVA results showed that team was an influencing factor for circumstance and elaboration relations (p-
value is .035 and .019), but not for evaluation relation. This result suggests that being in a team has 
affected one in the using the contextual information and additional details of the main point, but not the 
evaluation of the main point. 
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Table 5 
The Percentages of Three Types of Most Occurred Relations 
 
Team Activity Circumstance Relation Elaboration Relation Evaluation Relation 
1 2 16.3% 18% 14.5% 
3 21.7% 10.3% 17.1% 
4 20.5% 12.2% 17.1% 
5 19.9% 16.7% 18.7% 
2 2 16.8% 16.4% 20.8% 
3 13.5% 24.8% 17.3% 
4 15.2% 24.2% 14.7% 
5 11.9% 20.0% 20.0% 
3 2 16.2% 16.8% 12.8% 
3 17.3% 10.5% 15.8% 
4 11.0% 12.7% 15.3% 
5 8.3% 13.6% 22.7% 
 
Conclusion and Future Work 
 
 Various studies have been conducted to understand how team setting affects the individuals. This 
study is interested in one aspect of such effects, that is, the team’s impact on the members’ reasoning 
styles. We collected rationale statements from four group activities of three student teams. These 
rationale statements were articulated by the team members in a written format in the teams’ virtually 
shared rationale space instead of the group chat that was provided in the workspace to support 
synchronous and asynchronous communication. 
 Our early analysis results observed similarity in the participants’ reasoning styles because there 
were commonly non-used and used relations among the teams besides the teams’ similar emphasis on 
subject matter relations. The results also suggest that team is an influencing factor on reasoning styles in 
terms of the use of multinuclear relations and facilitating the articulation of the rationale’s main point. In 
this analysis, we’ve only looked at the three most occurred relations. More analysis is under way to 
understand if and how the group factor affects the use of other relations. 
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